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DETAILED ACTION 

1 . This action is in response to the amendment filed 8/20/2010. Claims 1 and 17 
are currently amended. No claims are newly added. No claims are canceled. 
Presently, claims 1-20 are pending. 

Response to Arguments 

2. Applicant's arguments with respect to claims 1-4, 6-18 and 20 have been 
considered but are moot in view of the new ground(s) of rejection. It is considered that 
the newly applied reference to Trachte (4,725,002) addresses applicants' concerns and 
claim language relating to the newly added metering device having an actuator with a 
first end cap that engages a sealing element to open the valve features. 

3. Since new grounds of rejection were necessitated by applicants' amendment, the 
instant Office action is made final. 

Drawings 

4. The drawings were received on 8/20/2010. These drawings are acceptable. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 



(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 1 03(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 1 03(c) and potential 35 U.S.C. 1 02(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

7. Claims 1, 2, 4 and 6-16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Benson (3,418,980) in view of Nickells (2,922,614) further in view of 
Trachte (4,725,002). 

Regarding claim 1 , Benson discloses a valve assembly having an actuator unit 
comprising a housing (24) with an actuator (30) in the housing, a first end of the 
actuator having a first end cap (38), a stop (portion of the housing 24 on which the 
upper surface of the first end cap contacts in figure 2) arranged as a seat on the 
housing (24) wherein the stop maintains a distance between a sealing element (50) of a 
valve unit (lower portion of the housing that surrounds the sealing element 48) and the 
first end cap with the distance being smaller than the stroke distance effected by the 
actuator. Benson does not disclose the use of a hydraulic compensation element. 
However, Nickells teaches the use of a hydraulic compensation element that is filled 
with a fluid (oil) and is connected to an actuator (solenoid element having coil 1 1) in 
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order to dampen the movement of the actuator to reduce noise and provide hammer 
action for the valve (col. 1 , lines 21-26). Therefore, it would have been obvious to one 
of ordinary skill in the art at the time the invention was made to provide the actuator of 
Benson with a hydraulic compensation element as taught by Nickells in order to 
dampen the movement of the actuator to reduce noise of the actuator. Benson does 
not disclose the first end cap to engage with the sealing element to open the valve. 
However, Trachte teaches a metering valve assembly having a piezoelectric cylinder 
(21) having a first end cap (29) formed with a central recess (30) for receiving a 
transmission bolt (31) (therefore, it is considered that the transmission bolt is part of the 
end cap) wherein the transmission bolt is guided against a bulged out end portion (152) 
of the valve sealing element (15) in order to transfer the changes in length of the 
piezoelectric control member directly to the valve element and which maintains the 
advantage of neutralizing slow changes due to temperature, wear and manufacturing 
tolerances to obtain a high accuracy and reliable reproducibility of strokes of the valve 
needle (col. 2, lines 17-24). Therefore, it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to provide the first end cap of the 
Benson reference with a projection (transmission member) as taught by Trachte so that 
the first end cap can engage the sealing element in order to provide a direct transfer of 
the changes in length of the piezoelectric actuator to the sealing element in order to 
obtain a high accuracy and reliable reproducibility of the strokes of the sealing element 
such that each movement of the first end cap by the actuator operates the sealing 
element. 
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In regards to claim 2, Trachte teaches the attachment of a plunger (transmission 
element 31) to the first end cap that points towards the valve unit. 

In regards to claim 4, Benson discloses the stop is embodied as a taper on the 
internal diameter of the housing (figure 2). 

In regards to claim 6, the modified Benson reference discloses the actuator to 
have a second end cap (34) which is connected to the hydraulic compensation element 
(Nickells teaches the hydraulic compensation element is connected to a second end of 
the actuator at the bellows 39). 

In regards to claim 7, the Benson reference discloses the second end cap (34) is 
connected to leads (20, 17) and has an opening. 

In regards to claim 8, Benson discloses the actuator is pre-tensioned by a tubular 
spring (rubber sleeve 32). 

In regards to claim 9, Nickells teaches the hydraulic compensation element is 
rigid in relation to forces applied for short periods (the fluid provides a dampening of the 
movement of the actuator; col. 1 , lines 21-26) but gives way when the actuator is 
actuated. 

In regards to claim 10, Nickells teaches the hydraulic compensation element has 
at least one hydraulic chamber (chamber defined between the shaft 24 and the plate 
having openings 37 and 40), a housing (defined by the elements 16 and the plate 
having openings 37 and 40), a piston (24) which can be pushed into the housing and a 
storage volume (defined by the bellows 39) which are sealed externally by means of a 
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membrane (bellows 39) wherein the housing is connected to a second end of the 
actuator (figure). 

In regards to claim 1 1 , Nickells teaches the hydraulic compensation chamber 
features a number of hydraulic chambers (a chamber is defined between the shaft 24 
and the plate having openings 37 and 40). 

In regards to claim 12, Nickells teaches the hydraulic chambers are embodied 
between axially pressure surfaces of the housing (defined by the elements 16 and the 
plate having openings 37 and 40) and the piston (24). 

In regards to claim 13, Nickells teaches the housing comprises axial holes (37, 
40) which connect the storage volumes (defined within the bellows 39) with the 
hydraulic compensation chambers. 

In regards to claim 14, Nickells teaches the hydraulic compensation element of 
the piston (24) and the housing each comprise different coefficients of thermal 
expansion (the different elements have different thicknesses and surfaces areas). 

In regards to claim 15, Nickells teaches the hydraulic compensation element is 
provided with an equalization store (defined within the bellows 39). 

Regarding claim 16, the modified Benson reference discloses a method of 
operation and/or manufacture wherein a first end cap (38 in Benson) is moved pasted a 
stop (tapered portion formed in the housing 24) such that with movement of the end cap 
toward the hydraulic compensation chamber (as taught by Nickells), the first end cap 
hits the stop and the movement is blocked. 
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8. Claims 3, 17, 18 and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Benson (3,418,980) in view of Nickells (2,922,614) in view of Trachte 
(4,725,002) and further in view of Lorraine et al. (2002/0139863). 

Regarding claims 3 and 17, Benson discloses a valve assembly having an 
actuator unit comprising a housing (24) with an actuator (30) in the housing, a first end 
of the actuator having a frustoconical first end cap (38), a stop (portion of the housing 
24 on which the upper surface of the first end cap contacts in figure 2) arranged as a 
seat on the housing (24) wherein the stop maintains a distance between a sealing 
element (48) of a valve unit (lower portion of the housing that surrounds the sealing 
element 48) and the first end cap with the distance being smaller than the stroke 
distance effected by the actuator. Benson does not disclose the use of a hydraulic 
compensation element. However, Nickells teaches the use of a hydraulic compensation 
element that is filled with a fluid (oil) and is connected to an actuator (solenoid element 
having coil 1 1 ) in order to dampen the movement of the actuator to reduce noise and 
provide hammer action for the valve (col. 1 , lines 21-26). Therefore, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to provide 
the actuator of Benson with a hydraulic compensation element as taught by Nickells in 
order to dampen the movement of the actuator to reduce noise of the actuator. Benson 
does not disclose the first end cap to engage with the sealing element to open the 
valve. However, Trachte teaches a metering valve assembly having a piezoelectric 
cylinder (21) having a first end cap (29) formed with a central recess (30) for receiving a 
transmission bolt (31) (therefore, it is considered that the transmission bolt is part of the 
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end cap) wherein the transmission bolt is guided against a bulged out end portion (152) 
of the valve sealing element (15) in order to transfer the changes in length of the 
piezoelectric control member directly to the valve element and which maintains the 
advantage of neutralizing slow changes due to temperature, wear and manufacturing 
tolerances to obtain a high accuracy and reliable reproducibility of strokes of the valve 
needle (col. 2, lines 17-24). Therefore, it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to provide the first end cap of the 
Benson reference with a projection (transmission member) as taught by Trachte so that 
the first end cap can engage the sealing element in order to provide a direct transfer of 
the changes in length of the piezoelectric actuator to the sealing element in order to 
obtain a high accuracy and reliable reproducibility of the strokes of the sealing element 
such that each movement of the first end cap by the actuator operates the sealing 
element. Benson does not disclose the first end cap to have its lateral surface featuring 
steps. However, Lorraine et al. teach a first end cap (44) to have steps on its lateral 
surface (the steps support the sleeve 110 and the guide member shown in figure 1). 
Therefore, it would have been an obvious matter of design choice to make the different 
portions of the first end cap of Benson as of whatever form or shape (lateral steps) was 
desired or expedient. A change in form or shape is generally recognized as being within 
the level of ordinary skill in the art, absent any showing of unexpected results. In re 
Daileyetal., 149 USPQ 47. 

In regards to claim 18, Benson discloses the stop is embodied as a taper on the 
internal diameter of the housing (figure 2). 



Application/Control Number: 10/595,159 Page 9 

Art Unit: 3753 

In regards to claim 20, the modified Benson reference discloses the actuator to 
have a second end cap (34) which is connected to the hydraulic compensation element 
(Nickells teaches the hydraulic compensation element is connected to a second end of 
the actuator at the bellows 39). 

Allowable Subject Matter 

9. Claims 5 and 19 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

1 0. The following is a statement of reasons for the indication of allowable subject 
matter: the prior art of record does not disclose the first end cap featuring two ears on a 
trans-axial plane of which the end cap has an external dimension which is greater than 
the minimum internal dimension of the stop in combination with the other claim 
limitations. 

Conclusion 

1 1 . Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
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TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Andrew J. Rost whose telephone number is 571-272- 
271 1 . The examiner can normally be reached on 7:00 - 4:30 M-Th and 7:00 - 1 2:00 
Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Hepperle can be reached on 571-272-4913. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/A. J. R./ /John K. Fristoe Jr./ 

Examiner, Art Unit 3753 Primary Examiner, Art Unit 3753 



